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This Invention relates to new indoiinone derivatives of interest to those in the field of medicinal chem- 
istry and chemotherapy. More particularly, It is concerned with a novel series of oxindote-1 -alkanotc ac- 
id compounds for the control of certain chronic complications arising from diabetes meNrtus (e.g., diabet- 
ic cataracts, retinopathy and neuropathy). 

Past attempts to obtain new and better oral antidiabetic agents have, for the most part Involved an 
endeavor to synthesize new compounds that tower btood sugar levels. More recently, several studies 
have been conducted concerning the effect of various organic compounds in preventing or arresting 
certain chronic complications of diabetes, such as diabetic cataracts, neuropathy and retinopathy etc 
For instance. K. Sestanj el aJ. in U.S. Patent No. 3,821,383 discloses that certain aldose reductase inhib- 
itors like 1 ,3-dioxc-1 H-benz|d,e]isoquinoline-2(3H>-acetic acid and some closely-related derivatives 
thereof are useful for these purposes even though they are not known to be hypoglycemia These com- 
pounds function by Inhibiting the activity of the enzyme aldose reductase, which is primarily responsible 
for catalyzing the reduction of aldoses (like glucose and galactose) to the corresponding poryois (such 
as sorbitol and gaiactitoQ In the human body. In this way, unwanted accumulations of gaJactitol in the lens 
of galactosemic subjects and of sorbitol in the lens, retina, peripheral nervous system and kidney of dia- 
betic subjects are prevented or reduced. As a result, these compounds control certain chronic diabetic 
complications, Including those of an ocular nature, since It is already known In the art that the presence 
of poiyob in the lens of the eye leads to cataract formation and concomitant toss of lens clarity. 

The present invention relates to novel oxindole-1-alkanoic acid compounds useful as aldose reduct- 
ase Inhbrtors for the control of certain chronic implications arising In a diabetic subject More specifi- 
cally, the novel compounds of this invention are selected from the group consisting of 3-substrtuted 2- 
oxo-indollne-1-alkanoic acids of the formulae: 
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and the OrCe alkyl esters and pnmary amide derivatives thereol, and the base salts of said acids with 
pharmacologically acceptable cations, wherein X is hydrogen and X' ts hydrogen, hydroxy, fluorine 
chlonne - bromine CrC 4 alkyl or &-C4 alkoxy; or X and X\ when taken separately, are each chlorine' 
C1-C4 alkyl or C1-C4 alkoxy, and when taken together are -OCH 2 (CH2)nO- at the 4,5-, 5.6- or 6 7-pW 
° f l !! > ? L mo4eCu,e wnerwn n * zero or one; R, is hydrogen or methyl; R 2 is rrvdrogen! OG4 alkyl or 
phenytalkyl having up to three carbon atoms in me alkyl mowty wherein said phenytalkyl is optionally sub- 
stituted l with up to two chlonne substnuents on the phenyl nng; Fb is naphthylmethyl, furturyl, thenyt 
Denzothierryl methyl, beruoxazolytrnethyl, beruothiazolylmethyl or phenytalkyl having up to three carbon 
atoms In the alkyl moiety wherein said phenyls) Kyi is optionally substituted wfth up to two identical or non- 
jdentica Isubstttuerrts on the phenyl nng, said Identical substltuents being fluorine, chlorine, bromine tri- 
fluoromethyl, CrC* alkyl or OC4 alkoxy and said non-identical substituents being chlorine, methyl 
methoxy or trrftuoromethyl; and Y is hydrogen, fluorine, chlorine, C1-C4 alkyl or Crd aJkoxv These 
novel compounds are aldose reductase inhibitors and therefore, possess the ability to reduce or Inhibit 
sorbitol formation in the lens and penpheraJ nerves of diabetic subjects. 

One group of compounds of the present invention of interest is that of formula I wherein X is hydro- 
gen; )0 b rrvdrogen rrvdroxy, tiuonne, chlonne or GrC* alkoxy; X and X\ when taken separate* are 
each CrU alkoxy; Ri is hydrogen or methyl; Rj is rrydrogen, CrC« alkyl or phenytalkyl having up to 
three carbon atoms m the alkyl rroety wherein said phenyleikyl is rir^substttuted with up to two chJonne 
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substituents on the phenyl ring; and Rs is phenylalkyl as just hereinbefore defined for Fb. Preferred 
compounds within this group include those where X ts hydrogen, X 1 is hydrogen, hydroxy, chlorine or 
melhoxy, Ri and R2 are each hydrogen and Fb is 3,4-dichiorobenzyi or 3,4-dichtoro-o-methyibenzyl. 

Another group of compounds of the present invention of interest is that of formula II wherein X is hy- 
5 drogen; X 1 is hydrogen, hydroxy, chlorine or methoxy; Ri is hydrogen and Y is hydrogen, hydroxy, chlo- 
rine or methoxy. Preferred compounds within this group include those where X, X 1 and Ri are each hy- 
drogen and Y is hydrogen or chlorine at the 5(6)- position of the molecule. 

Of special interest are such typical and preferred member compounds of the invention as 3*(3,4- 
dlchtorobenzy1)-2-ox(Hndollne-l -acetic add, 6^tore^3,4^chiorDberi2yl)-2-coccHno^ine-1 -acetic 
10 acid, 3- (3,4-dlchloroben2y1>-6^ethoxy-2-oxoHndoline-1 -acetic acid, 3-(3,4-dichloroben2y0-6-hydroxy- 
2-oxo-indoline-l -acetic acid and 3-(3,^ichlore-^t^ethylben2y1)-2-oxo-inaoline-1 -acetic acid. These 
particular compounds are highly potent aldose reductase inhibitors. 

In accordance with the process employed for preparing the novel compounds of this invention, an ap- 
propriately substituted 2-oxo-mdoiine-1 -aikanoic acid araikyl ester of the formula: 
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wherein X, X 1 , Y and Ri are all as previously defined, R is an araikyl group such as benzyl or a similar 
blocking group such as rn-xylyl or p-chtorobenzhydryl and the like, R4 and Re are each as previously de- 
fined tor R 2 and Ra except thai R» is always other man hydrogen, or R» and Re, when taken together, 
form the divalent groups -Re where Re is naphthylidene. furfuryiidene. thenyiidene, benzothienyimethyli- 
dene, benzoxaxolylmethytidene, benzothiazolylmethyiidene or phenylalkylidene having up to three car- 
bon atoms tn the alkylidene moiety wherein said phenytalkylidene is optionally substituted wfth up to two 
identical or norvidentxal substituents on the pftenyl nng, said identical substituents being fluorine, chlo- 
rine, bromine, trfftuoromethyl, C1-C4 alky) or C-C 4 alkoxy and said non-Identical substituents being 
chlonne, methyl, methoxy or trifluorometnyi, is subjected to the action of hydrogen in the presence of a 
noble metal catalyst until the reduction to form the Oesired final product Is substantially complete. This 
hydrogenorysis re act on is normally conducted in a reaction-inert organic solvent at a pressure ranging 
from 103.4 to 344.7 kPa (15 to 50 psi) hydrogen and at a temperature that is In the range of from about 
0*C. up to about 50-C. and preferably from about 15*C. to about 35'C. Preferred reaction-inert organic 
solvents for use in this connection include lower alkanols such as methanol, ethanol and isopropanol, 
lower dialkyl ethers such as diethyl ether, diisopropyl ether and di-rvbutyl ether, as well as lower aikyi 
esters of lower aikanoic acids such as methyl acetate, ethyl acetate, iso propyl acetate, methyl propion- 
ate and ethyl propionate. The organic solvent will preferably contain a minor amount (e.g. 10-30% by 
weight) of an add, which is usually an organic acid like glacial acetic acid or a similar lower aJkanoic acid, 
but h can also be a substantially anhydrous mineral add like phosphoric acid or sutfunc acid. Noble metal 
catalysts as employed herein induce platinum, palladium, rhenium, rhodium and ruthenium, either of the 
supported or non-supported type, as well as the known catalytic compounds thereof, such as the oxides 
and chlondes. The catalyst may be preformed or else formed in srtu by me pre-reduction of an appropri- 
ate salt or oxide of the catalytic compound. Preferred catalysts tor use in the reaction Induce platinum 
oxide and even more especially, paJladium-on-carbon. Upon completion of the hydrogenolyais step, the 
oesired oxindote-1 -aikanoic add final product ts readily recovered from the resulting reaction mixture, 
viz., bv first removing the catalyst from the reaction mixture by means of filtration and then conoentrat- 
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ing the resulting filtrate to an oil or foam by means of evaporation under reduced oressure followed bv 
necrystaUization from a suitable solvent system. ^ ronoweo Dy 

Compounds of the invention wherein X* of structural formulae I and II is hydroxy can be readily pre- 

^^J^Lf^T?!!^'" 0 com P2! JndS * * m * mox y "y O^alkyiating same in aocord- 

■nee with standard techniques well known to those skilled in the art For instance, trie use of boron trt- 

.ST? J" ^J"""*? 0 " ™f *y converts 3-(3^i*toioben^)^nethoxy-2K)xoHndoline-l-acetic 
1ST-. C0 7 e f?,? < ! no J 6_hydrox >' compound. Moreover, certain compounds of the Invention (of 
structural formulae HI) having a ring substituent 00) which is lower alkoxy of more than one carbon at- 
om can alternatively be prepared from the corresponding methoxy compounds by first converting same 
to the corresponding hydroxy derivatives and then alkylating the latter with, for example, ethyl iodide or 
isopropyl bromide in a manner well known to those skilled in the art As previously indicated, the oxindoie- 
1-alkanoic add final products (of structural formulae HI) can be used as such for the therapeutic pur- 
p0 ^ s ^ <r« 'nvention or etse "ro^y converted to the corresponding lower aikyl ester and primary 
amide derivatives thereof In accordance wtth conventional techniques. ^ 
The tower alicyl esters of the Substituted 2-oxc- Indole- 1-alkanoic adds of this invention are general- 
fy prepared by condensation of the acid with the appropriate alcohol in the presence of an acid catalyst 
in accordance with conventional organic procedure. The primary amide derivatives are readily pre- 
paredjor example, by treating the corresponding acid chloride with ammonia under basic conditions and 
thereafter Isolating the amide final product Bno 
. 7 ht L araJt <y | ««er s1artnB materi * )s (°* «toJCtura) formulae IIHV) required for preparing the 3-*ubsti- 
tuted 2-oxoindoline-l-a)kanoic add compounds of this invention, are all new compounds which are ore- 
^ , t ^.I! at,ns *" corresponding Substituted 2-inddrnone (having a free hydrogen atom at toe1-pr> 

7CH R ^n" n w h ^ Pn ^o. CrrmJoa !tr 0 ' C «c« of chotoe hiving the tomSE 

ZCH(H,)COOR, where R and R, are each as previously defined in the structural formulae for the aralkyl 
25 esters and Z is either chlorine, bromine or iodine. This particular reaction is normally carried out in the 
Presence of a basic condensing agent such as an alkali metal hydride, alkanolate or amide, or an akali 
metal-akyl or aryl compound, as the case may be. and is usually conducted In a reaction-inert ooiar or- 
gans solvent preferably using one of the N.N-di-(lower aikyDtower aikanoamto^Pref^red ntenl 
c ° n " ectton lnc,uoe N.NWImetoytforrnamide. N.N^ieti\yftormamk*rTKN^ (rwxop^n^kte 
^ ^ WBC Tl2 e ' N - N -*««"ya«««"«e and N.N<iimethyipropionamide. ^3^^^ 
equ.molar amounts of reactant and reagent are employed (i.e.. from about 0.80 to about 1 .25 mole of halk 
de reagent wtth respect to the Substituted 2-indofinone starting material) and Jw^nTeteaw 
f'nl, T^^' te ;i me ran9e of * wn ' bou, 5 * C - "P to about 35«C. ft* a period oTaboui 15 mtoSes 
U P*° »wohourvThe reaction is usually conducted at room temperature for a period of time that* 
rt Z^XTfTr*^ The «"*"■»»■ required for the reaction a^sefecT- 

ed from the class of alkali metal bases previously enumerated which are sufficiently strong to form salts 
with the weakly acute Substituted 2-indolinones and yet mild enough not to degrade the oreankTmoT 
*l T?* 0 ™ °' ,he reaCtion - Such ^ condensing agents IncludeX^p^^dTum^ 
dnde. htoiurn hydnde and potassium hydride, as well as sodium and potassium lower annotates fike «nL 
urn methylate and potassium leQ.-butoxide. as well as alkali metal amides fike sodX ^thbm arridelnd 
notassrum amrde. Upon ccmpteticn of the reaction, the desired a-substftute^-o^iS^i^r^ 
'^L^ 18 recovered *om the reaction mixture by the use o?Z£££ toSes 

well-known to those skilled m the art e.g., the reaction mixture may be first diluted wtthwateTand thin « 
tracted with a suitable sovent such as methylene chioride or chtorofom T.tilTuZ.W^ aSh? £ 
sired intermediate esters after first removing the solvent from the organic extra* * 
J!!^"!!!! 2-rnddinone compounds that are employed as starting materials in the above de- 
scribed reaction are all new compounds which are prepared by a number of different methodsE™- 
n^^^"" 3 ^ nd0lln0ne compounds where the Substituent is toe d^m^^ are%re-" 
pared by condensing the corresponding 2-lndolinone compounds with the appropriatKbrtittrSd IZ- 
rnaac or heteroaromatic aldehyde or ketone, such as 3,4^cWoroow^m^T^r 
d.chicroecetophenone. m a bas^cataiyzed manner to form the desir^xtensSoTDred^ tn IcJrt 
ancewtth me conventional methods of organic symhesrs. This pa^^lSaaton ^.1^^*- 
senbed rn some detail in the experimental section of the srjedficabonTsee Prw^ns A-R fvTZ * 
„ % ^nd ^substtu^ 2-indol.non.s where the 3-substtueTis^ ^uoSd^nt R« a^dRi £ 
Z ^ tor "ructurel formula III and particularly where sato^ubsZtioTlf Symmetrel * 

L'mnrt^T " *" V ° •" P^^'V prepared by first aoetySnT^ 1-pKToftrS 

C °JH^ ti 8nd ,hen et,9C,,no * e to*™ 1 •Jkyiation at toela^stboToy means 
of reaction wtth an appropriately-substituted aralkyl haJide. such as 3 4-dfchloroS^i rttfnririT^ 
lowed by deacetyl*»n to attcxd the des.red 3.3^substitut^ndotno^wSSSlte t^^n^ 
™ S °' k 3 t!S tWu ^ 2^ool,non« of structural fon^u^^e ^Tp^re^n Z^Z 

manner by simply substituting an appropriate o.a -dlhaic-g-xylene for the krelkyShajSe in thU Tat 
quence ofreactions. (see Preparahons O. Q. R, S, VrtY^LW. 3^stiti^^nor^s^ 
structural formula III where the 3-substituent is the disubstttuted grouping R?iSTand ti»d^l^ 
fon at the 3.3-postttons of the mdecde is unayrtxnetrical, are basT prepared^ ^«rsTo™£«Sn?^ 
65 stamng 2 Hndo«non. compound with the appro^TaSic or heim3^c ^n^TofkS Z 
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towed by subsequent catalytic reduction to the corresponding 3-monosubstrtuted-2-lndolinone and then 
acetylation at the 1 -position, alkylation at the 3-posrtion (with an appropriate aikyl halkle such as methyl 
iodide) and deacetyiation at the 1 -position to ultimately afford the desired 3,3^ubstrtuted-2-lndolinone 
intermediate (see Preparations, N, P, T and Y). 
5 The 2,3-dihydn>2-oxoHndoles (I.e., 2-indolinones) required as the ultimate starting materials tor pre- 
paring all the compounds of this invention ya the previously described reaction schemes are. for the 
most part, known compounds and are either readily available commercially like 2,3-dihydn>2-oxo-indole 
(oxindole) and 5-chtoro-oxindoie, or else they can easily be synthesized by those skilled in the art from 
common organic chemicals by using conventional methods of organic synthesis (e.g., see literature ref- 
10 erences to 6-fiuoro-oxindoie, 5,oXiimethoxyoxindoie and 6-methoxyoxtndole in Preparations C-E). 

The chemical bases which are used as reagents in this invention to prepare the aforementioned phar- 
maceutically acceptable base salts are those which form non-toxic base salts with the herein described 
3-s instituted 2-oxo-indoline-l-alkanoic acid compounds such as 3-{3,4^ichloroben2yl)-2-oxo-inobline- 
1 -acetic acid, for example. These particular non-toxic base salts include those derived from such phar- 
15 macoiogically acceptable cations as sodium, potassium, calcium and magnesium, etc These salts can 
easily be prepared by simply treating the aforementioned 3 -substituted 2-oxo-tncbline-1-a)kanoic acid 
compounds with an aqueous solution of the desired pharmacologically acceptable cation, and then evap- 
orating the resulting solution to dryness, preferably under reduced pressure. Alternatively, they may al- 
so be prepared by mixing lower aikanolic solutions of the addle compounds and the desired alkali metal 
20 alkoxlde together, and then evaporating the resulting solution to dryness in the same manner as before. 
In either case, stoichiometric quantities of reagents are preferably employed in order to ensure com- 
pleteness of reaction and maximum yields of the desired final product 

As previously indicated, the 3-substituted 2-oxo-indoline-l -alkanoic acid compounds of this invention 
are readily adapted to therapeutic use as aldose reductase inhibitors for the control of chronic diabetic 
complications, In view of their ability to reduce lens sorbitol levels in diabetic subjects to a statistically 
significant degree. For instance. 3-(3,4-dichloroben2yl>-2-oxo-indoline-1 -acetic add, a typical and pre- 
ferred agent of the present Invention, has been found to inhibit the formation of sorbitol levels in diabet- 
ic rats to a significantly high degree when given by the oral route of administration at dose levels ranging 
from 0.75 mgTkg. to 20 moTkg. Furthermore, the herein described compounds of this invention can be 
30 administered by either the oral or parenteral routes of administration. In general, these compounds are 
ordinarily administered in dosages ranging from about 0.15 mg. to about 1 5 mg. per kg. of body weight per 
day. although variations will necessarily occur depending upon the weight and condition of the subject 
being treated and the particular route of administration chosen. 
These compounds may be administered either alone or in combination with phannaceuticaJly acceptable 
35 earners by either of the routes previously indicated, and such administration can be carried out in either 
single or multiple dosages. More particularly, the compounds of this invention can be administered In a 
wide variety of different dosage forms, i.e., they may be combined wtth various pharmaceuticaliy^c- 
ceptabie men earners in the form of tablets, capsules, lozenges, troches, hard candies, powders 
sprays, aqueous suspensions, Injectable solutions, elixirs, syrups, and the like. Such earners indude 
40 solid diluents- or fillers, sterile aqueous media and vanous non-toxic organic solvents. In general the 
compounds of the Invention will be present in such dosage forms at concentration levels ranging from 
about 0.5% to about 90% by weight of the total composition to provide the desired unit dosage. 

For oral administration, tablets containing various exapients such as sodium citrate, calcium carbon- 
ate and calcium phosphate may be employed along with vanous disintegrants such as starch and prefer- 
AS ably potato or tapioca starch, aJginic acid and certain complex silicates, together with binding agents 
such as polyvtnytpyrrolldone, gelatin and acaaa. Additionally, lubncating agents such as magnesium 
stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. Solid compositions 
of a similar type may also be employed, as fillers in soft and hard-filled gelatin capsules; preferred mate- 
nais in this connection would also indude the high molecular weight polyethylene glycols. When aqueous 
suspensions and/or elixirs are desired for oral administration, the essential active ingredient therein 
may be combined with vanous sweetening or fiavonng agents, coloring matter or dyes, and ft so desired 
emulsifying and/or suspending agents as well, together with such diluents as water, ethanol propylene 
glycol, grycenn and vanous combinations thereof. 

For parenteral administration, solutions of these 3-substrtuted 2-oxo-tndollne- 1 -aJkanoic adds in ses- 
ame or peanut oil or in aqueous propylene glycol or N.N-dimethyHormamide may be employed as well as 
sienle aqueous sdutions of the corresponding water-soluble, alkali metal or aJkahne-earth metal salts 
previously enumerated. Such aqueous solutions should be suitably buttered If necessary and the liquid 
diluent first rendered isotonic with sufficient saline or glucose. These particular aqueous solutions are 
especially suitable for intravenous, intramuscular, subcutaneous and Intraperitoneal injection. In this 
connection, the sterile aqueous media employed are ail readily obtainable by standard techniques well- 
known to those skilled in the art. Additionally, rt is also possible to administer the aforesaid oxtndole-1- aJ- 
kanoic acid compounds topically m an appropnate ophthalmic solution applied dropwise to the eye 

The activity of the compounds of the present invention, as agents for the control of chronic diabetic 
complications, is determined by their ability to successfully pass one or more of the following standard bi- 
65 ©logical or pharmacological tests, viz.. (1) measunng their ability to inhibit the enzyme activity of isolated 
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aldose reductase; (2) measuring their ability to reduce or Inhibit sorbitol accumulation in the sciatic nerve 
of acute* streplozotocinized (i.e.. diabetic) rats; (3) measuring their ability to reverse ai ready-elevated 
sorbitol levels in the sciatic nerve and lens of chronic streptozotodn-induced diabetic rats; (4) measur- 
ing their ability to prevent or Inhtott gaJactitol formation in the lens of acutely gaiactosemic rats and (5) 
measuring their ability to delay cataract formation and reduce the severity of lens opacities in chronic 
gaiactosemic rats. 

PREPARATION A 

To a welt-stirred suspension consisting of 123 g. (0.091 mole) of a3-dthydn>2^xo-lndole(oxlndole^ 
end 16.0 e . (0.091 mole) of a^chtoroberasJo.hyd. m 30 ml. of m«han*me£ ZSESSff edoed 
7.6 ml. of pytToBdlne in a dropwise manner (the reaction is exothermic). The resultant) reaction mixture 

rfo-cT-rr^i,^" 11 *L m J?«* * 15 ™ nutes ' MkMnd * «*«B to room ilpSEE 
£f° rLT^, pf *?^ d 1 0fan ° e P f0duc ' w " by means of filtrafion. washed wtth 30 ml. of 

^S^J-f nd m * ta to W" 8 ^' w « i 9 n < ««> ultimately afford 21.4 g. (81%) of pure 3-f3 4- 

dichlorobenzylidene)-2Hndolinone.m.p. 183-1 8e*C; mass spectrum, m/e 291/289 1 ' 

Anal. CakxJ. for CwHwNOClj: C.62.09: H. 3.13: N, 4.83 Found: C. 62.16; H. 128: N. 4.85. 

PREPARATION B 

,nJ^ P £^Z~J^ ^T^ 0 " A ^ rep * ated woe P t that 5<Woro-oxindole was the start- 
ing material employed In place of oxlndole. using the same molar proportions as before. In this particular 
case, the corresponding final product oOtalned was 5-chloro-3-(3,4Kiidilorobonzvlio^ne»-2-in*iin^ 

PREPARATIONS 

, Trt ^ M proc *^ ur l described in Preparation A was repeated except that 6-fluoro-oxrndote IM. Proth/a at 

of owrwofe using the same molar proportions as before. In this particular das«. the con^soonano fSS 
P nZt ^TT-^r f( 3 ^^'°^n 2 yl^ne)^ fl uoro.2-indo.inone, S^^SE^SX^ 
%W value "crysttlizafcon *om methanol. The yield ol pure product was 84% of She 

35 

PREPARATION n 

* .. - r x.-.j^omu, ^.^ wM,,ci..w/» 7 ^-...owi.riOrie, UUP. 24S-250*C iWjjitiij i m freer 

recrystallizaton from methanol. The yield of pure product was 88% of the ^re^vaTue.^^ 
PREPARATION F 

45 

«! ^L Pr ^ U ^ / deS S? >eCj ,n PreDaratI0n A "as repeated except that 6-methoxyoxindo.e 1A Beckett el 
aL^r^fio^ vol. 24, p. 6093 (1968)) was the starting material employed in place oToxmdote^n^tht 

™Z7£oZg^T "J****' ,n * hlS the ^spending fl^pSScT 

^(3^chlorobenzy1ldene>-6-methoxy-2Hnaoiinone. m.p. 189-1 91 *C after recrvstflntratinn ^«TlIr 
nol The yield of pure oroduct was afii nt th» m.nr-.^i u .,™ 6 reCrystaJlizabon ^ metna * 
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nol. The yield of pure product was 85% of the theoretical value 
PREPARATION F 



thJ.?*^^^* 0 *^ ,n PrepanatK)n A ™> repeated except that 3,4^ichloro-ecetc^norw, wms 



product was 82% of the theoretical value 
60 PREPARATION n 
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there were then added 229 g. (0.01 mole) of benzyl bromoaoetate at room temperature and the resulting 
reaction mixture was thereafter stirred at 25" C. for a period of 48 hours. Upon completion of this step, 
the finaJ organic solution thus obtained was diluted with water (-100 ml.) and then extracted with five- 100 
ml. portions of chloroform. The combined organic extracts were thereafter washed with water and satu- 

5 rated aqueous sodium chloride, followed by drying over anhydrous magnesium sulfate. After removal of 
the drying agent by means of filtration and the solvent by means of evaporation under reduced pres- 
sure, there was uftimatety obtained a yellow solid (yield, 4.75 g.) as the residue. The tatter material was 
subsequently recrystaJlized from chloroform to afford Z2B g. (52%) of pure C£-3-(3,4-dichlorobenzyli- 
0ene)-2-oxoHndoIme-1 -acebc acid benzyl ester, isolated as the semihydrate, m.p. 190-192"C; mass 

10 spectrum, m/e 439/437. 

Anal . Calcd. for C^HiTNOaCbO^O: C, 64.44; H. 4.06; N, 3.66. Found: C. 64.17; H, 4.29; N, 
3.13. 

PREPARATION H 

15 

The procedure described in Preparation G was repeated except that 5^oro-3^3,4KJIchlorobenzylh 
oene)-2-lndollnone (the product of Preparation B) was the starting material employed in place of 3-(3,4- 
dichiorobenzylidene)-2-intolinone, using the same molar portions as before. In this particular case, the 
corresponding final product obtained was 5-chioro-3-(3,4^icMorobenzy1ioteneh^^ 
20 add benzyl ester, isolated as the quarter-hydrate, m.p. 196-198*C. after recrystallization from ethyl ac- 
etate. The yield of pure product was 82% of the theoretical value. 

PREPARATION I 

25 The procedure described in Preparation G was repeated except that 3-(3,4-dchlorobenzylidene>-6- 
fluoro-2-indolinone (the product of Preparation C) was the starting material employed in place of 3-(3,4- 
dichlorobenzyiidene)-2-indolinone ? using the same molar proportions as before. In this particular case, 
the corresponding final product obtained was 3-(3,4Klichtorobenzylio^ne)^fluoro-2-oxo-lndoline-l- 
acetic acid, benzyl ester, isolated as the semihydrate. m.p. 198-200*C. after re crystallization from N.N- 

30 dimethyiformamide/water. The yield of pure product was 78% of the theoretical value. 

PREPARATIONS 

The procedure described in Preparation G was repeated except that 3-(3,4-dlchlc«obenzylidene)-5,6- 
35 dimethoxy-2-lndolinone (the product of Preparation D) was the starting material employed in place of 3- 
(3,4-dichlomberuylldene)-2-indolinone, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 3-(3,4^ic^ioroberuylidene)-5.6-dlmethoxy-2-oxo- 
indollne-1 -acetic add benzyl ester, m.p. 213-215'C after recrystallization from N.N-dimethytforma- 
mide/water. The yield of pure product was 93% of the theoretical value. 

40 

PREPARATION K 

The procedure described in Preparation G was repeated except that 3-(3.4-dk^lorobenzytldene}-6- 
methoxy-2-indoiinone (the product of Preparation E) was the starting material employed in place of 3- 
45 (3,4-dichlorobenzyndene)-2Hndolinone, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 3-(3,4^lchlorobenzy11dene)-6-metrK)xy-2^xo-rndo- 
line-1-acetic acid benzyl ester, m.p. 146-14fi*C. (decomp.) after recrystallization from N.N-dimethytfor- 
mamide/water. The yield of pure product was 83% of the theoretical value. 

50 PREPARATION L 

The procedure described in Preparation G was repeated except that benzyl 2 -chloru propionate was 
the reagent employed in place of benzyl bromoacetate. using the same molar proportions as before. In 
this particular case, the corresponding final product obtained was 3-(3 l 4-dichtorobenzylidene)-2-oxo- 
55 indoline-l-(a-methyi)acetic acid benzyl ester (in the form of a gum). The yield of pure product was 13% of 
the theoretical value 

PREPARATION M 

60 The procedure described in Preparation G was repeated except that 3-(3.4Kiichtoro-a-methylbenzyii- 
dene)-2-indolinone (the product of Preparation F) was the starting material employed In place of 3~(3,4- 
dichlorobenzylidene)-2>indolinone, using the same molar proportions as before. In this particular case, 
the corresponding final product obtained was 3-(3.4Kjtc^toro^methylbenzylldene)*2-oxo-lndoline-1- 
acetic acid benzyl ester. m.p. 120-122»C. after recrystalUzation from methylene chloride. The yield of 

65 pure product was 18% of the theoretical value . 
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A suspension consisting of 5.0 g. (0.0164 mole) of !H3,4^lcNorD^TOthytben^ 
(the product of Preparation M) and 1.0 g. of 5% paJladiunvorhcarbon catalyst in 100 ml. of ethano! and 
100 ml. of ethyl acetate was hyotogenated on a Parr shaker at 50 p.s.i. pressure for a period of four 
hours (20 p.s.I. hydrogen uptake was observed). The reaction mixture was then filtered through Celrte 
(diatomaceous earth) to remove the cataryst, and the resulting titrate subsequently concentrated in 
yaaifi to give a red-orange gum that slowly crystallized on standing for a period of approximately 16 
hours (overnight). In this way, there were readily obtained 5.2 g. of 3^,4-<flcWcxo^methylberayf>-2- 
indolrnone. m.p. 1Z7-129-C. The product was further characterized by means of mass spectroscopy ni>- 
dear magnetic resonance data and thin layer chromatography. 

PREPARATION P 

N-Acetyl-2-indoiinone was prepared according to the procedure described by G. Walker in the Jour- 
nal Pf thfl ArTrrican, Chemical ggcjeiY, VoL 77, p. 3844 (1955). This involved refluxlng a mixture of 50g 
(0.376 mole) ol oxindoie in 500 ml. of acetic anhydride tor five hours, then cooling and filtering the result- 
ing crystalline product In this way, there were eventually obtained 64.5 g. (98%) of pure N-acetyl-2-in- 
dolmone, rap. 124-126*C. (literature m.p. 127»C, according to the aforesaid reference). 

PREPARATION P 

The procedure descnbed in Preparation O was repeated except that 3^ ( 4^chtorc-^riethytoenzvfV 
2-inoolinone (the product of Preparation IM) was the starting material employed In piece of oxindole using 
m *VJT me ^ ie l? 1 " v0,ume P f °P° rtons of reactant and reagent as before. This involved refluxlng a mixture 
of 5.2 9- (0.0164 mole) of the indohnone in 100 ml. (1.06 mole) of acetic anhydride for a period of five 
tours^ollowed by cooling to room temperature (-20*C.) and subsequent evaporation of the solution un- 
der reduced pressure to afford a dark red-brown oil. The latter material was then dissolved in 150 ml. of 
ethyl acetate, washed once with water, once with saturated aqueous sodium bicarbonate solution and 
once with bnne, followed by drying over anhydrous magnesium sulfate. After removal of the drying 
agent by means of filtration and the solvent by means of evaporation under reduced pressure there 
was obtained 5.5 g. (97%) of pure N-acetyl-3-(3,4^ichtoro^ in the form of 

an orange-red oil as the residue. The pure product was characterized by means of mass spectroscopy 
and nuclear magnetic resonance data. 

PREPARATION Q 

A mbcture consisting of 5.0 g. (0.0306 mole) of N-acehvt-2-indolinone (the product of Preparation O) 
and 9.8 g. (0.0708 mole) of potassium carbonate tn 100 ml. of N t N-dimethyttorrnajnide was stirred under a 
dry nitrogen atmosphere at 25'C. while 8.4 g. (0.0306 mole) of 0,0 -dibromo^g-xylene (96% pure- avaJI- 
aoie rrom tne Awncn Chemical Company, Inc. of Milwaukee, Wisconsin) was slowly added thereto Af- 
ter allowing the reaction mixture to stand for tour days at 25-C. the resulting mixture containing the or- 

EES.* ? ^ WB i P ° ured ° ver 300 ml of ,C€ WB1er and ***** ** 30 m,nut «. to«°*"d fry suction 
5ES?.'JHJ V' e W * re eventuaUy ob,a,ned 7 ' 4 0 < 87 *> Pure v^cetyM^hydroWxHn- 
den[2,3 }-.ndol.n-2 -one sem.hydrate. m.p 159-C. (oecomp.) after first washing with water and aiTdrylnc 
to constant weight. 7 ^ 

Recrystallcation of the latter matenat from aqueous N.N^nnethforrnamlde did not change the value of 
the melting point The mass spectrum was m/e 277 ^ vmw> OT 

AOflj. Caicd. for C^HisNOz-O-SHjO: C. 75.50; H, 5.63; N, 4.89. Found: C. 75.77; H, 5.54; N, 4.92. 

PREPARATION R 



To 25 g. (0.178 mole) of 4^hloro-g-xyiene healed to 130-C. and illuminated with a 100 Watt incandes- 
cent lamp, tnere were added with stimng 1 9.6 ml (0.382 mole) of bromine in a dropwiee manner over a pe- 
nod of 35 m nutes Upon completion of this step, the resulting reaction mixture was stirred at 130-C tor 
an actfmonall.5 hours and then cooled to 25-C. and allowed to stir overnight (-16 hours). At this pee* 
® X ^ hyt3ro ° en bfom,de and t>rom,ne were removed myjcug and the residuaJ product was fraction- 

So ?2 T^JtSZfi? 0 " 10 *** 23 1 0 (44%) * Pure 
o.p. 128-137*070.6 mm. Hg; mass spectrum, m/e 296. 298, 300. 

PREPARATION S 

The procedure described in Preparation Q was repeated except that 1 ,2-bis (brornomemvl>-4~chfc>- 
roberuene (the product of Preparation R) was the alkylating .gem ernployed ^^oTc^xo^ 
xylene, using the same molar proportions as before. In the particular case/the conesporSng^ pro* 
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uct obtained was r-aoetyl-5(6)-ch)orp-1 ^-dlhvdrD ^Djro Hndenf2.3 > ]indo»n-2 , -<)ne. m.p. 108-110 # C. after 
recrystallization from aqueous N.N-dimethytformamide. The yield of pure product was 57% of the theo- 
retical value. 

5 PREPARATION T 

A stirred mixture consisting of 760 mg. (0.0158 mole) of pentane-washed sodium hydride (50% oil dis- 
persion) and 100 ml. of dry N,N-^imethytformamide was treated under a dry nitrogen atmosphere with 5.5 
g. (0.0158 mote) of N-acety*-3-(3 f 4-dlchlorc- -methytoenzy1)-2-indolinone (the product of Preparation P) 

10 dissolved in 50 ml. of dry N t N^m«rrytforrnamide. The latter solution was added over the course of a 
two-minute period and when the addition was complete, the resulting mixture was stirred at room tempera- 
ture (-20-C.) tor a period of 30 minutes to give a dark brown solution. At this point, 1.0 ml. (0.016 mole) of 
methyl iodide was added and the final reaction mixture was stirred at room temperature tor a period of 18 
hours. Upon completion of this step, the resulting organic solution was poured onto 200 ml. of ice/water 

15 and stirred for a period of one hour, followed by extraction with diethyl ether. The ethereal extract was 
thereafter washed with water and brine, and finally dried over anhydrous magnesium sulfate. After re- 
moval of the drying agent by means of filtration and the solvent by means of evaporation under reduced 
pressure, there was obtained a yellow residual oil which consisted of 4.05 g. (71%) of pure 1 -acetyl 
(3,4<lichlorr>K>-methyibenzyl)-3-mem^^ The pure product was characterized by means of 

20 mass spectroscopy, nuclear magnetic resonance and thin layer chromatography, 

PREPWTIPN U 

A mixture consisting of 5.0 g. (0.0306 mole) of M-acetyl-2-indoKnone (the product of Preparation O) 
25 9.8 g. (0.0708 mole) of potassium carbonate and 1 1 .6 g. (0.070 mole) of potassium Iodide In 80 ml. of N,N- 
dimethylformamlde was stirred under a dry nitrogen atmosphere at room temperature (-20*C.), white a 
solution consisting of 8.9 ml. (0.0643 mole) of 3,4-cichioroben2yl chloride dissolved in 20 ml. of N,N- 
dimethytformamide was slowly added thereto. The resulting reaction mixture was then stirred at room tem- 
perature for a penod of 72 hours and finally partitioned between water and diethyl ether. The aqueous 
30 layer was then extracted twice with diethyl ether, and the combined organic layers were subsequently 
washed once with water and once with brine, followed by drying over anhydrous magnesium sulfate. Af- 
ter removal of the drying agent by means of filtration and the solvent by means of evaporation under re- 
duced pressure, there was obtained a pale pink solid as the residue. RecrystalUzation of the latter mate- 
nal from aqueous N.N-dimethytformamide then gave 5.75 g. (38%) of pure 1 -acelyl-3 3-di(3 4-dichlo- 
35 robenzyl)-2-mdolinone monohydrale, m.p. 177-179*C. after first drying to constant weight in vacuo for a 
penod of approximately 16 hours (i.e., overnight). The pure product was further characterized by means 
of mass spectroscopy, nuclear magnetic resonance data and thin layer chromatography, In addition to el- 
emental analysis. 

Anal. Calcd. for Ca^trNOjCU-HzO: C. 56.38; H. 3.75; N, 2.74. Found: C, 56.43- H 3 52* N 2 80 
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PREPARATION V 



A mixture consisting of 7.4 g. (0.0267 mole) of 1 -acetyl-1 ^-dlhvdro -soiro -lndenfza^tnriolln-^ -nn« 
semihydraie (the product of Preparation Q) in 170 ml. of 4% aqueous sodium hydroxide and 170 ml. of ab- 
45 solute methanol was stirred and heated on a steam bath tor a period of 30 minutes. Upon completion of 
this step, the resulting solution was cooled to 25-C. and then acidified to pH 2 with concentrated hydro- 
chloric acad. After removal of excess methanol by means of evaporation under reduced pressure the 
resulting solids were filtered, washed with water and dned in vacuo to constant weight to ultimately af- 
ford 5 65 g. (90%) of pure 1^ihydro-s£iTOHnoen[2.3').ndol.n-2^one semihydrate. m.p. 186-189*C Re- 
crystallization of the latter material from aoueous methanol did not change value of the meltino point The 
mass spectrum was m/e 235. 

Anal. Calcd. for C«Hi 3 NC>0.5H2O: C. 78.66; H, 5.78; N, 5.74. Found: C r 78.96; H, 5.64; N, 5.74. 

PREPARATION W 

The procedure described in Preparation V was repeated except that 1 ' -acetyl-5(6)-chlon>1 ^-dihv- 
dro-S£iroHnden[2,3']indolin-2'-one (the product of Preparation S) was the starting material employed ki 
place of r-acety1-1^ihydrr>s^Hnoen[2.3 ].ricoltn-2-one semihydrate, using the same molar propor- 
tions as before. In this particular case, the corresponding final product obtained was 5(6>-chloro-1 2-di- 
hydro- £i^.ndenI2.3')»ndolin-2'-one 1 m.p. 160-163'C. (oecomp.). The yield of pure product was 61% of 
the theoretical value. 



65 



PREPARATION X 

The procedure described in Preparation V was repeated except thai 1 -*celyl-3 r 3^(3 t 4Kjichtoroben- 
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zy1}-2-indoJinone rnonohydrate (the product of Preparation U) was the starting materiaJ employed in place 
of V^cetyl-1 r 2-dlhydro-siar^lnc4in[2,3'Hndolin-2 , -one, using the same molar proportions as before. In 
this particular case, the corresponding final product obtained was 3,3-d (3 ,4~dichtoro benzyl )-2-Jrv 
ddinone, m.p. 165-170 # C. after recrystaJlizaHon from aqueous methanol. The yield of Dure product was 
87% of the theoretical vaJue. 

PREPARATION Y 

A mbrture consisting of 4.0 g. (0.011 mote) of 1 -acety^3-(3,4^ichiorc^ 
dolmone (the product of Preparation T) In 70 mi. of 4% aqueous sodium hydroxide and 70 ml. of absolute 
methanol was stirred and heated on a steam bath for a period of one hour. At this point, an additional 40 
ml. of 4% aqueous sodium hydroxide was added to the mixture, followed by continued refluxing on the 
steam bath for a further period of three hours. Upon completion of this step, the resulting reaction solu- 
tion was stirred at room temperature (-20-C.) for approximately 18 hours (overnight) and then acidified 
to pH 1X with hydrochloric acid. Extraction of the product was next accomplished with three-100 ml 
portions of methylene chloride, and the combined organic layers were subsequently washed with water 
and bnne, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure there were ob- 
tained 3.41 g. (97%) of pure 3^3,4-dk:hlorc^-metrr/1b«mzy1>^ m the form of a yel- 
low gum. The pure product was characterized by means of mass spectroscopy, nuclear magnetic reso- 
nance data and thin layer chromatography. 

PREPARATION? 

The procedure described in Preparation G was repeated except that 1^rrydro-lndene[2.3'lindolln- 
2 -one semirrydrate (the product of Preparation V) was the starting material employed in place of 3-(34- 
dichlorooenzyiidene)-2^ndolinone, using the same molar proportions as before. In this particular case 
the corresponding final product obtained was 1 ^-dihyxjrosj^nden[2.3']lndolln-2' -one-1 ' -acetic add 
benzyl ester semihydrate, m.p. 141-143-C. after ^crystallization from aqueous N.N^imethyrtorrramide 
The yield of pure product was 93% of the theoretical value. 

PREPARATION AA 

m ? 1 rOC *? ure dftscnbed In Preparation G was repeated except that 5(6)-chlon>1 .2-dhvdro-soiroHn- 
den[2,3 ]mdolin-2'-one (the product of Preparation W) was the starting matenal employed in place of 3- 
(3.4-dichlorobenzylidene)-2-indoiinone, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 5(6)-chloro-l^lhvoro^Diro-tnrianfP 3'linHniin.9'. 
one-1 -acetic add benzyl ester, m.p. 136-140-C. after recrystaJlization from chlorotorrrl The yield of 
pure product was 48% of the theoretical value. 

PREPARATION Bfi 

h J** Pr ^ Ur L d6SCn ^ ,n Pneparall0n G repeated except that 3,3-di(3,4^ichlorobenzyl)-2-in- 
dolmone (the product of Preparation X) was the starting materiaJ employed in place of 3-(3,4-dtehioro 
benzylidene)-2Hndolinone, using the same molar proportions as before. In this particular case the cor- 
responding final product obtained was 3.3-di(3.4-dichlorobenzy1)-2^xo^ acid benzyl 
ester (obtained as an oil). The yield of pure product was 48% of the theoretical value. 

PREPArWIPNOC 

^r^i?*^ deSC ?^ d j " Pre ^™ t,0n G "« repeated except that 3-(3,4^ichloro^^emylbenzyl>- 
-2*™^- (the product of Pre pa rat on Y) was the starting material employed in place of I 
(3.4KJ.cNon^rttyl t dene r 2Hndol.none. using the same molar proportions as befoVln tWs^ticular 
case, the corresponding final product obtained was 3-(3.4^k^toro^-memylberu^)-3-methyl-2-oxo-ln- 
dolme-1 -acetic acid benzyl ester (obtained as an oil). The yield of pure product was 79% of the theorem 
Co i value. 

EXAMPLE 1 

o^ SUS? *??^ 0n f )nSl8tin0 * Z28 * (0 0052 nx>Je > * ^-3-(3.4-ojchtorobenzytio^ 
acetic aad benzyl ester as the semfhydraie (the product of Preparation G) and 1.0 g. of 5% paliadiurn-ofv 
carbon catalyst in 50 ml. of ethyl acetate containing 2 ml. of glacial acetic add was hydrogenated at ai- 
mosphenc pressure until the uptake of hydrogen gas ceased (-3 hours). Thin layer c^matooraphy 
analysis, using cWoroform/methanol (9:1 by volume) as the eluant, showed no benzyl aster prwsertat 
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this point and revealed a single product at Rf-0.50. The reaction solution was then filtered through Celrte 
(diatomaceous earth) to remove the catalyst, and the resuming filtrate was subsequently concentrated 
in vacuo to a pale yellow foam. Recrystaliization of the latter material from aqueous ethanol then gave a 
white solid product consisting of 1.325 g. (73%) of pure 3-(3,4^chlcroben2yl>-2-oxcHndoJine-1 -acetic 
5 acid, m.p. 168-1 71 *C;, mass spectrum, m/e 351/349. 

ArjaJ. Calcd. for CrrHnNOsCfe: C. 58.30; H, 3.74; N, 4.00. Found: C, 5834; H, 3.88; N, 3.91. 

EXAMPLE 2 

10 The hydrogenolysis procedure described in Example 1 was repeated except that 5-chtoro-3-(3,4- 
dlchlorobenrylrdene)-2-oxo-indoline-1 -acetic acid benzyl ester as the quarter-hydrate (the product of 
Preparation H) was the starting material employed tn place of the semi hydrate of cjs-3-(3,4-dichloroben- 
zylidene)-2-oxo-tndoiine-1 -acetic acid benzyl ester. In this particular case, the corresponding final prod- 
uct obtained was 5-chioro-3-(3,4^ichlorobenzy1)-2^o-ino^ine'1-«cetc acid isolated as the dicy- 

15 clohexyiamine salt m.p. 148-150*0. after recrystaliization from ethanol/dlethyl ether. The yield of pure 
product was 1 8% of the theoretical value. 

EXAMPLE 3 

20 The hydrogenolysis procedure described in Example 1 was repeated except that 3*(3,4-dichloroben- 
zylidene >-6-ftuon>2-oxo- 1 ndoline-1 -acetic acid benzyl ester as the quarter-hydrate (the product of 
Preparation I) was the starting material employed in place of the semihydrate of cis-3-f3.4-dichloro-ben- 
zylidene)-2-oxo-indoline-1 -acetic acid benzyl ester, in this particular case, the corresponding final prod- 
uct obtained was 3-(3,4^ichloroberizyl>-6-flu^ acid, isolated as the dicy- 

25 dohexylamme sait. rrup. 157-160*C. (decomp.) after recrystaJllzation from diethyl ether/pentane. The 
yield of pure product was 28% of the theoretical value. 

EXAMPLE 4 

30 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)- 5,6-dimethoxy-2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation J) was 
the starting material employed in place of the semihydrate of cjs-3-(3,4-dichlorobenzyiidene)-2-oxo-in- 
dolme-1 -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3 ,4-dichlorcbenzy1)-5,6-dirnethoxy-2-oxo-indt)line-1 -acetic acid, isolated as the dicyciohexyiamine salt, 

35 m.p. 222-223'C. (decomp.) efter recrystaliization from diethyl ether. The yield of pure product was 17% 
of the theoretical value. 

EXAMPLE 5 

*o The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3.4-dichloroben- 
zylidene)-6-methoxy-2-oxcHndoltne-1 -acetic acid benzyl ester (the product of Preparation K) was the 
starting material employed in place of the semihydrate of CiS-3-(3,4^ichiorobenzylidene)-2^xCHndo- 
lme-1 -acetic acid benzyl ester, tn this particular case, the corresponding final product obtained was 3- 
(3. 4-dichlorobenzy|>-6-methoxy-2-oxo-indoline-l -acetic add, isolated as the dicyciohexyiamine sait 

*5 m.p. 182-183*C. after recrystaliization from diethyl ether. The yield of pure product was 81% of the theo- 
retical value. 

EXAMPLE 6 

50 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3.4-dichloroben- 
zylidene)K2-oxCHndoiine-1-o-methyl)acetic acid benzyl ester (the product of Preparation L) was the 
starting material employed in place of the semihydrate of as-3-(3.4^ichlorobenzylic«ne)-2-oxo-indo- 
line-l -acetic acid benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3.4^ichloroberuyi)-2-oxo-irtcolir»e-1-(a-methyl)acetic add. isolated as the semihydrate of the dicy- 

55 clohexyl amine salt. m.p. 94-96* C. (decomp.) The yield of pure product was 57% of the theoretical value. 

EXAMPLE 7 

The hydrogenolysis procedure descnbed in Example 1 was repeated except that 3-(3,4-dichioro-a- 
60 methylberuylidene)-2«oxo-indoiine-l -acetic acid benzyl ester (the product of Preparation M) was the 
starting material employed in ptoce of the semihydrate of fl5-3-(3.4-dichloiobenzyUc^ne)-2-oxo4ndo- 
line-1 -acetic add benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3.4^ic^loro-c-methylbenzy1)-2-oxcHnaoltne-l-aoetic acid, m.p. 175-177*C. (decomp.) after recrystaJll- 
zation from aqueous ethanoi. The yield of pure product was 50% of the theoretical value. 
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EXAMPLE B 

The hydrogenolysis procedure described In Example 1 was repeated except that the semihydrate of 1 2- 
dhydro-ipjOr-irKler^^Jindolln^'-one-l '-acetic acid benzyl ester (the product of Preparation 2) was 
the starting material employed in piece of the semihydrate of cis^(3 f 4^cNorobenzyiidene)-2-oxo-in- 
doline-1-acetic add benzyl ester, in this particular case, the corresponding final product obtained was 
1£-dihydrD- < »ln^^ arid, isolated as the dteyciohexylamine salt, rrup. 

1B5-187-C. after recrystaJlization from ethanoWdiethyl ether. The yield of pure product was 13% of the 
theoretical value. 

EXAMPLES 



The hydrogenolysis procedure described in Example I was repeated except that 5(6)-chion>1 ^Kfihy- 
dro-s^r^lndenl^'JindoUn^-one-V-acetic acid benzyl ester (product of Preparation AA) was the 
15 starting material employed In place of the semihydrate of cjs-3-(3^-c^c<obercytic*r^ 

Vacetic acid benzyl ester. In this particular case, the corresponding final product obtained was 5(6}- 
chloro-1 ^^iriydro-sj^rKien[2^']»ndc)Jjn-Z -one-1 ' -acetic add, isolated as the dicydohexylamine salt 
m.p. 135-136*C. (decomp.) after recrystaJlization from ethanol/pentane. The yield of pure product was 
89% of the theoretical value. 



EXrWLEIB 



The hydrogenolysis procedure described In Example 1 was repealed except that 3,4-di(3,4-dlchlo- 
robenzyl^2-oxo-indoline-1 -acetic acid benzyl ester (the product of Preparation BB) was the starting ma- 
terial employed in place of the eemlhydrate of cis^-p.^chtorocenzylite^ 
add benzyl ester. In this particular case, the corresponding final product obtained was 3,3-dl(3 4- 
dichlorobenzylK-oxo-indolme-l -acetic add. isolated as the dicydohexylamine salt, m.p. 185-186*C. af- 
ter recrystaJlization from diethylether/pentane. The yield of pure product was 65% of the theoretical val- 
ue. 

EXAMPLE 11 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dk*loro-c- 
rr«thy1benzy1>-3-meirryk2-oxcMnaol»ne-1-acetJC acid benzyl ester (the product of Preparation CC) was 
the starting material employed in place of cjs.-3-(3.4^chlorobenzyiidene)-2-o^^ acid 
benzyl ester. In this particular case, the corresponding final product obtained was 3-(3 4^dichloro-a- 
methyibenzy1)-3-methy|.2-oxc>-indoline-l-acetic acid, isolated as the dicydohexylamine salt, rap 151- 
153*C. after recrystallizatjon from diethyl ether. The yield of pure product was 72% of the theoretical 
value. 

Examples 

A solution consisting of 1.8 g. (0.0473 mole) of 3-(3.4^tehlorobenzyi)-6-metto^ 
acetic aad as the dicydohexylamine salt (the product of Example 5) dissolved in 60 ml. of methylene chlo- 
nde was cooled to 0*C. while under a nitrogen atmosphere and treated with 9.5 ml. (0.095 mole) of 1M bo- 
ron tnbromide m methylene chloride, which was added In a dropwtse manner over a period of 1.5 minutes 
upon completion of this step, the resulting reaction mixture was stirred for a period of 15 minutes and 
then allowed to warm to 25-C. over a penod of one hour to give a dear red solution. At this point anoth- 
er 1 o ml. portion of 1^ boron tnbromide in methylene chloride was added to the mixture which was then 
stirred overnight (-18 hours) at 25*C. and suoseouently poured over 100 ml. of ice water The product 
thus obtained was then extracted from the aoueous layer, first with methylene chloride and then with 
ethyl «cetate^nd the combined organic layers were subsequently washed once with water and once with 
bnne, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure there was ob- 
telned a viscous oil (yield, 1.7 g.) as the resloue. The latter material was subsequently dissolved In 150 ml 
of anhydrous diethyl ether and treated wrth 2.4 ml. (-2.5 equivalents) of dicydohexylamine and then a^ 
towed to crystellize. In this way, there was readily obtained the corresponding crystalline dicydohexy- 
larrune salt, which was thereafter recovered by means of filtration, washed with diethyl ether and pen- 
tane. and men dried Id YACUfi to constant weight to ultimately afford 1.7 g. (65%) of pure 3-(3 4-dichJo- 
ror^ruyl^rrydro^ aad (as the dicydohexylamine salt), rap. 141-144-C 

(decomp.). Recrystalicaton of the latter maienal from diethyl ether did not raise the melting point 

EXAMPLF 13 

The following oxlndoie-1 -alkanoic aad final products of Examples 1-12, respectively, were tested at a 
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concentration level of 10-*M for their ability to reduce or inhibit aldose reductase enzyme activity yja. 
the procedure of S. Hayman et al. f as described in the Journal of Biological Chemistry. Vol. 240, p. 877 
(1965) and as modified by K. Sestanj et ah In U.S. Patent No. 3,821,383. In every case, the substrate em- 
ployed was partiaJly purified aldose reductase enzyme obtained from human placenta. The results ob- 
tained with each compound are expressed below in terms of their percent inhibition of enzyme activity 
(%) with respect to the particular concentration level chosen (1 fr*M): 



Compound 


% inhibition 
atlOT^M 


Product of Example 1 


02 


Product of Example 2 


88 


Product of Example 3 


68 


Product of Example 4 


55 


Product of Example 5 


81 


Product of Example 6 


25 


Product of Example 7 


94 


Product of Example 8 


66 


Product of Example 9 


71 


Product of Example 10 


20 


Product of Example 11 


72 


Product of Example 12 


79 



Claims for the Contracting States: BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . An oxindoie-1-alkanoic acid compound of the formula: 

OOH 



JSC- 



or I „ II X=0 




II 



or a d-Ce alkyi ester or a primary amide derivative thereof, or a base salt of said acid with a pharmaco- 
logicaJly acceptable cation, wherein 

X is hydrogen and X 1 is hydrogen, hydroxy, fluonne. chlorine, bromine. C1-C4 alky! or C1-C4 alkoxy; or 
X and X 1 . when taken separately, are each chiohne, CrC4 alky! or C1-C4 alkoxy, and when taken to- 
60 gether are -OCH2(CHa) n O- at the 4,5-, 5,6- or 67-posrtions of the molecule wherein n Is zero or one; 
R1 is hydrogen or methyl; 

R2 is hydrogen, CrC* atkyl or phenyiaiky) having up to three carbon atoms in the alky I moiety wherein 

said phenyialkyl is optionally substituted with up to two chiohne substituents on the phenyl ring; 

Ra is naphthytmethyi, furfuryl, thenyl, benzothienylmethyl, benzoxazolylmethyl, benzothlazoryimethyl or 

65 
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phenylaikyl having up to three carbon atoms in the alkyl moiety wherein said phenylaikyl is optionally sub- 
stituted with up to two identical or non-identical substrtuents on the phenyl ring, said Identical substrtu- 
ents being fluorine, chlorine, bromine, trtfluoro methyl , CrC4 alkyl or Ci-CU alkoxy and said norHoentt- 
caJ substituents being chlorine, methyl, methoxy or trthuoromethyl; and 
5 Y is hydrogen, fluorine, chlorine, C1-C4 aikyi or OC4 akoxy. 

2. A compound as claimed in daim 1 of the formula I wherein X is hydrogen and )0 is hydrogen, hy- 
droxy, fluorine, chlorine or O-C4 alkoxy; X and X\ when taken separately, are each Crd alkoxy; Hi is 
hydrogen or methyl; and Rj and Fb are each hydrogen, CVC4 akyi or phenyialkyi having up to three car- 
bon atoms in the alkyl moiety wherein said phenylaikyl is ring-substituted with up to two chlorine atoms on 

10 the phenyl ring. 

3. A compound as claimed in claim 2 wherein X is hydrogen and X 1 is hydrogen, hydroxy., chlorine or 
methoxy; Ri and R2 each hydrogen, and Rs Is 3A*flchlorobenzyi or 3,4-dchloro-<^Twthylben2yl. 

4. A compound as claimed in claim 3 wherein X 1 is hydrogen. 

5. A compound as claimed in claim 3 wherein X 1 is hydroxy at the 6-posrtion of the molecule and Rs is 
15 3,4-dichtorobenzyL 

6. A compound as claimed in claim 3 wherein X 1 is chlorine at the 5-posltion of the molecule and Rs is 
3,4-dichlorobenzyl. 

7. A compound as claimed in daim 3 wherein is methoxy at the 6-posrtion of the molecule and Ra is 

3,4-dichlorobenzyl. 

20 8. A compound as claimed in claim 1 of the formula li wherein X is hydrogen and Xi is hyorogen, hy- 
droxy, chlorine or methoxy; Ri is hydrogen, and Y is hydrogen, hydroxy, chlorine or methoxy. 

9. A compound as claimed in claim 8 wherein X' is hyorogen and Y is hyorogen or chlorine at the 5(6)- 
posrbon of the molecule. 

10. A pharmaceutical composition suitable for oral administration comprising a pharmaceutical^ ac- 
25 ceptable carrier and a compound as claimed in daim 1 in an amount effective for the treatment of diabe- 
tes-associated chronic complications. 

11. A compound as claimed In any one of claims 1 to 9 for use as a medicament. 

1Z The use of a compound as claimed in any one of claims 1 to 9 for the manufacture of a medicament 
for treating dtabetes-assodated chronic complications. 

30 

Claims for the following Contracting States: AT; OR; ES 

1 . A process for preparing a 3- substituted 2-oxo-indoline-l -alkanoic add compound of the formula: 
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or a CrC« alkyl ester or a primary amide denvatrve thereof, or a base salt of said acid with a pharmaco- 
logically acceptable cation, wherein X is hydrogen and X^ is hydrogen, hydroxy, fluorine, chlorine, bro- 
mine, C1-C4 alkyl or C1-C4 alkoxy; or X and X 1 , when taken separately, are each chlorine, Grd'alkyi 
or CrC* alkoxy, and when taken together are -OCH 2 (CH 2 W> at the 43-, 5.6- or 6,7-posrbons of the 
molecule wherein n is zero or one; Ri is hydrogen or methyl; R* Is hydrogen, C1-C4 alkyl or phenyialkyi 
having up to three carbon atoms in the alkyl moiety wherein said phenylaikyl is optionally substituted with 
up to two chlorine substrtuents on trie phenyl nng; Rs is naphthylmethyl, turturyl, merry!, beruothienylme- 
thyl, benzoxazorylmethyl, benzomiazdytmethyl or phenylaikyl having up to three carbon atoms In the 
alkyl moiety wherein said phenylaikyl is optionally substituted with up to two identical or norHdenticaJ sub- 
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strtuents on the phenyl ring, said identical substtuents being fluorine, chionne, bromine, trtftuoro methyl, 
CrC* alky! or CrC* aJkoxy and said non-identical substrtuents being chlorine, methyl, methoxy or trif- 
luoromethyt; and Y is hydrogen, fluorine, chionne, CrC* alkyl or CrC* alkoxy, characterized by sub- 
jecting an appropriately substituted 2-oxo-indoline-1-alkanoic add aralkyi ester of the formuia: 

5 



10 



15 



20 



25 




wherein X, X 1 , Y end R 1 are all as previously defined, R is an aralkyi Mocking group, and FU and R5 are 
each as previously defined for Fb and Rj except that R4 is always other than hydrogen, or R4 and Rs, 
when taken together, form the divalent groups -R« where R« is naphthytidene, furtiiryidene, thenyii- 

30 dene, benzothienylmethyiidene, benzoxazoryfmethylidene, benzolhiaxoiyimethytioene or phenytelkyfidene 
having up to three carbon atoms in the aJkyiidene moiety wherein said phenylalkyiidene is optionally sub- 
stituted with up to two identical or non-identical substrtuents on the phenyl ring, said identical substitu- 
ems being fluorine, chlorine, bromine, tnfluoro methyl, C1-C4 alkyl or CrCU alkoxy and said non-identi- 
cal substTtuerrts being chlorine, methyl, methoxy or trtftuoromethyl, is subjected to the action of hydrogen 

35 m the presence of e noble metal catalyst until the reductive-hydrogenolysis reaction to form the desired 
3-substituted 2-oxo-indoitne-l-alkanoic acid of structural formuia I or li is substantially complete and, 
when required, converting a compound ol aforesaid structural formula I or II wherein X 1 is methoxy to a 
corresponding compound wherein X 1 Is hydroxy and thereafter, when required, converting said acid fi- 
nal product to a C1-C6 alkyl ester or a pnmary amide derivative thereof or to a base salt of said acid with 

40 a pharmacologically acceptable cation. 

2. A process as claimed in claim 1 , characterized by the tact that the aralkyi blocking group of R in the 
starting material of structural formula III or IV is benzyl. 

3. A process as claimed In claim 1 , characterized by the tact that the noble metal catalyst employed In 
the reaction is palladium-on-carbon. 

45 4. A process as ctaimed in daim 1 , characterized by the fact that said reaction is carried out In a reac- 
tion-inert organic solvent in the presence of a minor amount of an acid. 

5. A process as claimed in claim 4, characterized by the tact that said reaction is conducted at a pres- 
sure ranging from 103.4 to 3447 kPa (15 to 50 psl) hydrogen and at a temperature that is in the range of 
from about 0*C. up to about 50*C. 

50 6. A process as d aimed In claim 1 wherein the compound prepared is 3-(3,4^lchlorobenzyl)-2-oxo-in- 
dolme- 1 -acetic acid. 

7. A process as claimed in claim 1 wherein the compound prepared Is 3-(3,4-dlchloro-a-rriethyiben2vt)- 
2-oxo-indoline-1 -acetic add 

8. A process as claimed in claim 1 wherein the compound prepared is 5-chloro-3-(3 t 4-dichlorobenzyl)- 
55 2-oxo-indoline-1 -acetic acid. 

9. A process as claimed in claim 1 wherein the compound prepared Is 6-methoxy-3-(3,4-dichloroben- 
zyl)-2-oxr>indoline-1 -acetic acid. 

10. A process as ctaimed in daim 1 wherein the compound prepared is 6-hydroxy-3-(3 4-dlchloroben- 
zyl)-2-oxo-indoltne-1- acetic add. 

60 

Patentanspruche fur die Vertragaataaten : BE, CH t DE, FR, QB, IT, U, LU, NL, SE 

1. OxindoM-alkansaure-Verblndung mil der Formel 
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y 

i ii 

Oder eln d-CVAikylestof. Oder primares Amld-Denvat hlervon Oder eln BaservSaiz dleser Sauna mil 
elnem pharmatologlsch annehmbaren KaUon. worin X Wassenrtotf bedautet und )0 Wasserstoff Hy- 
droxy, Fluor, Chlor, Brum. Ct-C^AIkyl oder Cr-U-Akoxy 1st Oder worin X und * wem sie^elne 

sammen erne Gruppe bilden. in 4.5-, 5,6-oder 6,7-Stellung des MoleWWs -OCH t (CH 2 M>- darstellen 
wobei n null oder elns bedeulet. ' 
Ri Wasserstoff oder Methyl darsteltt, 

R 2 Wa^erstoff Cr-C4.Alky! oder PhenylaJkyl mJt bis zu drei Kohlenstoffatornen in der Aikyioruppe ist. 

6 T^^?*¥ i ? ku * B *t mrt * 2U 2wei Chter-Subatttuentan am Phenylring aubstrtuilirm 
Fb N^nthyimethyl Furturyl, Thenyl. Benzothienyl methyl, Benzoxazolylmethyl, BenzothiaxoMmethvl 
22! ^ herty ^ ky ' mrt 615 * u drBl Kohtenstotfatomen In der Alkylgruppe 1st wobei dieses PhelSf ™ 
Phenylring takuttatrv mrt bis zu zwel identlschen oder nichl ictentischen SubstttuerrtanTute^rt tet ™£ 
bel d, e Identscnen Substltuenten Ruor, Chior. Brom, Trtfluormethyl, I o^eT^-l^ 

w U t 2%T^* nte <^ n Sut *trtuenten Chlor, Methyl, Methoxy oder TrtflS^yl^nd und Y 
Wasserstoff. Ruor, Chlor, Cr-C^AIkyl Oder Cr-C 4 -Alkoxy 1st ^ ' T 

2. Verbindung nach Anspruch 1 mrt der Formel I, worin X Wasserstoff 1st und Xi Waaserstoff Hy- 
droxy. Fluor. Chlor oder C^TVAlknw id v „nH Yi — n« — * "JU»™ * • * " y 

otter Phenylalkyl mrt bis zu drei Kohlenstoffatornen in der AlkyUyupoe darstellen^ohelrJr^^ 
Phenylalkyl mi, bis zu zwel Chloraiomen >m Phenylring nr^ubsKtet ' We 

3. Verbmduno I nach Anspnjch 2. worin X Wasserstoff tst und )0 Wasserstofl. Hydroxy Chlor Oder 
fi n^SSTto ^ * ^ """'^ s,nd ^ * aADk^loroenzyl^^^o^ 

4. Verbindung nach Anspruch 3, worin X* Wasserstoff ist 

ber!zy^ ndUnB "** A " spruch 3 ' wonn * « 6-Stellung des MolekOls tst und Rj 3,4-Dchtor- 

^tVeroinduno nach Anspruch 3, wonn * Chtor in 5-Stellung des Motekuls ist und Rj 3.4-Dichloroen- 
benzy^l •ST"* 11 " 10 3 ' wonn X ' Memox Y in 6-Stelung des MolekOls ist und R 3 3,4-Didtlor- 

rira 8 ^ V *r^o? U ^. n ?f h ». Ansp, Jl Ch 1 mn tJer Form " "■ wortn x Wasserstoff ist und >0 Wasserstoff Hv- 
drory.^Chlor oder Methoxy bedeutet. R, Wasserstoff ,st und Y Wasserstofl. Hydroxy. aSoToSr' IZ- 

lung £?$SX!l*T An * P ' UCh WOf ' n * WaSSefS,0H * und Y Wasserstofl Oder Chlor in 5<6>-Stel. 

if ^ ™ Dtabe,es assozi^nen chronischen Komplikatonen wrrKsam isi 

2 V^w^Sn^lT^ Ansp, l c * ,e 1bfi9t " r *e Verwendunc ais Medlkament 

verwenoung emer Verbindung nach einem der Ansoruche 1 bcs 9 fur rta H«r»teih mn a.- 
mern^ fOr die B**ndiung von mrt Diab« W mm*mi!!r%£!^ 



16 



EP 0 252 713 B1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Patentanspruche fur die Veftragastaaten: AT, GR, ES 

1. Vertahren zum Henrteilen elner 3-eubstituierten 2^xolfKiolln-l-aJkarisAure-Verbindung mlt dor 
Formel 



00H 



A, 



oder 




I II 

Oder ernes Cr-Ce-Alkyiester- Oder prima ren Amid-Denvates hiervon oder ernes Basen-Satres dieser 
Sfiure mit elnem pharmakologisch annehmbaren KaUon, worin X Wasserstoff bedeutet und X1 Wasser- 
stoff, Hydroxy, Ruor, Chtor, Brom, GrC4-Alkyl oder Cr-C4-A)koxy kst, oder worin X und X 1 , wenn tie 
einzelne Gruppen darstellen, jeweiis Chtor, Cl-G4-AJkyl oder Cr-Ci-Alkoxy bedeuten, und dann, wenn 
sie zusammen eine Gruppe bilden, in 4,5-, 5,6- oder 6,7-Steiiung des MotekOts -OCH2(CHa)nO darstel- 
len, wo be i n null oder eins bedeutet, 
R 1 Wasserstoff oder Methyl darstetit, 

R2 Wasserstoff, Cr-C4-Alky1 Oder Phenyialkyl mit bis zu drei Kohlenstoffatomen in der AJkylgruppe 
ist, wo be i dieses Phenyialkyl fakurtativ mlt bis zu zwei Chlor-Substituenten am Phenytrlng substrtulert 1st, 

Ra Naphthylmethyl, Furturyl, Thenyl, Benzothienylmethyl, Benzoxazorylmethyl, Benzothiazolytmethyl 
oder Phenyialkyl mrt bis zu drei Kohlenstoffatomen In der Alkylgruppe ist, wobei dieses Phenyialkyl am 
Phenylring takultativ mit bis zu zwei identischen oder nicht iderrtischen Substituenten substituted ist, wo- 
bei die identischen Substrtuenien Ruor, Chlor, Brom, Trifiuormethyl, Ct-C4-A)kyl Oder Cr-C^-Alkoxy 
slnd und die nicht identischen Substrtuenten Chlor, Methyl, Methoxy oder Trtfluorm ethyl sind, und Y 
Wasserstoff, Fluor, Chtor, Cr-C4-Alky1 oder Cr-C4-Akoxy 1st, dadurch pekennzeichnet, daB man ei- 
nen geeignet substituierlen 2-Oxo-indolm-l-alkansaure-aralkyiester mlt der Formel: 




Oder 



III 




IV 
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worm X, X\ Y imd R 1 jeweils wte voranstehend definiert sind, R eine AraJ kyi- Biockierungsg ruppe 1st und 
Fu und Rs jeweils die wie vorstehend tOr R2 und R3 gegebene Definition besrtzen, mit der Anoerung, daB 
FU immer rtne andere Bedeutung Bis Was sen toff hat Oder FU und Re, wenn ale zusammen eine G ruppe 
biiden, die divaiente G ruppe FU bikten, wobei Re Naphthyliden, Furturyiiden, Thenyliden, BenzothienyK 
methyliden, Berizoxazolytrnethytiden, Benzothiazorylmethyiiben Oder Phe nytalkyliden mit bis zu drei Koh- 
ienstoffatomen in der Aikyliderv-Gruppe darstellt, wobei dieses PhenyJaJkyiiden takurtaUv mh bis zu zwe! 
identischen oder nicht identischen Substttuertten am Phenyl ring ringsubstttutert tst, wobei die identh 
schen Substituenten Fluor, Chlor, Brom, Trtfluormethyi, Cr-d-Ahcyl Oder Cr-C^-Alkoxy sind und die 
nichi identischen Substituenten Chlor, Methyl, Methoxy oder Trtfluormethyi sind, in Gegenwart eines 
EdeimetallkataJysators der Enwirtujng von Wasserstoff unterwWt bis die reduktrve Hydrogenoryee- 
Reaktion zur gewunschten 3-substhuterten 2-Oxo-indoim-l -aJkansaure mit der Strukturformel I oder II 
im wesentllchen voUstandig ist und, wenn erfonderiich, die Verbindung der vorgenannten Strukturfor- 
mel I oder II, worin Xi Methoxy bedeutet, In eine entsprechende Verbindung OberfOhrt worin X< Hy- 
droxy bedeutet und danach, wenn erfonderiich, dieses Saure-Endprodukt in etn Cr-Ce-Alky*ester- 
oder pnmares AmkJ-De rival da von oder in etn Basensatz dieser Saure mit etnem pharrnakotogisch an- 
nehmbaren Kation OberfOhrt. 

2. Vertahren nach Anspruch 1, dadurch gekennzeichnet daB die Aralkyl^iodOemngsonjppe von R 
In der Ausgangssubstanz mit der Strukturformel III oder JV Benzyl ist 

3. Vertahren nach Anspruch 1, dadurch gekennzeichnet, daB der fur die Reaktion eingesetzte Edel- 
metallkatalysator Palladium auf KohJe ist. 

4. Vertahren nach Anspruch 1, dadurch gekennzeichnet daB die Umsetzung In ernem reakttonsiner- 
ten organischen Sorvens in Gegenwart einer tteineren Menge an Saure durchgefOhrt wirti. 

5. Vertahren nach Anspruch 4, dadurch gekennzeichnet daB die Umsetzung in einem Druckbereich 
von 103, 4 bis 344, 7 kPa (15 bis 50 psi) Wasserstoff und bei einer Temperatur durchgefOhrt wird, die Im 
Berelch von etwa 0*C bis hin zu etwa 50*C liegi 

6. Vertahren nach Anspruch 1, 
lin-vessigsaure ist. 

7. Vertahren nach Anspruch 1, 
zyl)-2-oxo-indolin-1-essigsaure ist. 

8. Vertahren nach Anspruch 1, 
oxo-indorin-1-essigsaure 1st. 

S. Vertahren nach Anspruch 1, 
2-oxo-indolin-l-essigsaure ist. 

10. Vertahren nach Anspruch 1, wonn die hergestelrte Verbindung 6-Hydroxy-3-(3,4Klichlorbenzy1>- 
2-oxo-indolin-1-essigsaure ist. 



worin die hergestelrte Verbindung 3-(3,4-Dichlort>ertzyf>-2-o«o-indo- 
wonn die hergestellte Verbindung 3-(3,4-Dichk>r^Upha-methylben- 
wonn die hergestellte Verbindung 5-Chk>r-3-(3,4-dtehlorbenzyl)-2- 

wonn die hergestelrte Verbinoung 6-Memoxy^(3,4^lchlorbenzyl)- 



Revendications pour les etats contractants: BE, CH, DE, FR, IT, LI, LU, NL, SE 
1. Compose d aclde oxindote-i-ateanoiQue de tormuies: 



45 
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OOH 



^COOH 





=0 
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ou ester d'alkyle en Cr-C« ou derive amide pnmaife d'un tel compose, ou sel de base dudit 
catran priarmaceutiqujment acceptable, tormuies dans iesqueites: 



eckJe avec un 
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X represente rhydrogene et X 1 represente I'hydrogene, un groupe hydroxy, fluoro, chloro, bromo, 
alkyte en C1-C4 ou alooxy en C1-C4; ou 

X et Xi, lonsquTIs sort prts separtment, sont Identiques ou different* et representent un radical 
chloro, alkyle en Cr-Gi ou aiooxy en C4-C4 et torsqull sont prts ensemble, representent une 
5 chain© -OCHs(CHa)nO- en positions 4,5-, 5,6-, ou 6,7- de la molecule, n repress ntant zero ou un; 

Ri represents I'hydrogene ou un groupe methyie; 

R 2 represente I'hydrogene, un groupe alkyle en Cr-C* ou phertytalkyie ayant jusqu'a trois atomes de 
carbons dans la parte alkyle, tedrt groups pnenylaikyie etant eventuellement substitue par jusqu'a deux 
substituants chloro sur le noyau phenyle; 

10 R3 est un radical nap htyt methyie, furfuryie, thenyte, benzothienyimethyie, benxoxazolylmethyle, berv 
zothlazorymethyle ou pnenylaikyie ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit grou- 
pe phenytalkyie etant eventuellement substitue par jusqu'a deux substituants Identiques ou non sur le 
noyau phenyle, lesdits substltuants Identiques etant des groupes fluoro, chloro, bromo, trifiuoromethy- 
ie, alkyle en Cr-C4 ou alcoxy en Cr-C* et lesdits substttuants non Identiques etant des radicaux chloro. 

15 methyie. methoxy ou trifluororndthyla; st 

Y represente I'hydrogene, un radical fluoro, chloro, alkyle en CtOa ou alcoxy en Cr-C*. 

2. Compose selon la revendication 1 de formule I dans laquette X represente I'hydrogene et X 1 repre- 
sente I'hydrogene, un groupe hydroxy, fluoro, chloro ou un groupe alcoxy en Ct-64; X et X\ lorsquHls 
sont prts separement, representent chacun un groupe alcoxy en Cr-C*; Ri represente rhydrogene ou 

20 un groupe methyie; R2 et Rj representent chacun I'hydrogene, un groupe alkyle en O-C4 ou phenytalky- 
ie ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit groupe pnenylaikyie etant substitue 
sur le cycle phenyle par jusqu'a deux atomes de chloro. 

3. Compose selon la revendication 2 dans lequel X represente I'hydrogene et Xi represente I'hydro- 
gene, un groupe hydroxy, chloro ou methoxy; Ri et Ra representent chacun rhydrogene et Ra est un 

25 groupe 3/4-dicNoro-a-benzyte ou 3,4-dtehloro-a-methytbenzyle. 

4. Compose selon la revindication 3 dans lequel X 1 represents rhydrogene. 

5. Compose selon la revendication 3 dans lequel X> est un groupe hydroxy en posrUon-6 de la molecule 
et R3 est un groupe 3.4-dichlorooenzyte. 

6. Compose selon la revendication 3, dans lequel X 1 represente un radical chloro en position- 5 de la 
30 molecule et Rj est un groupe 3,4-dcNorobenzyle. 

7. Compose selon la revendication 3, dans lequel X 1 est un groupe methoxy en position -6 de la molecu- 
le et Ra est un groupe 3,4-dichlorobenzyte. 

8. Compose selon la revendication 1 de formule II dans taquelle X represente rhydrogene et repre- 
sente I'hydrogene, un groupe hydroxy, chloro ou methoxy; Ri represente rhydrogene et Y represente 

35 I'hydrogene, un groupe hydroxy, chloro ou methoxy. 

9. Compose selon la revendication B, dans lequel W represente I'hadrogene et Y represente I'hydro- 
gene ou un groupe chloro en posrtion-5(6) de la molecule. 

10. Composition pharmaceutique convenant a l administration oraie comprenant un support pharmaceu- 
tic uement acceptable et un compose selon la revendication 1 en quantrte efficace pour le traitement des 

40 complications chroniques assocsees au diacete. 

11. Compose selon I une quelconque des revendications 1 a 9, pour son utilisation comme medicament. 

12. Utilisation du compose selon rune quelconque des revendications 1 a 9, pour ka fabrication d un me- 
dicament destine au traitement des complications chroniques assooees au diabete. 

45 Revendications pour tes etats contrsctants: AT, GR, ES 

1. Precede de preparation d un compose aade 2-ox«ndoline-i-alconoTque-3-substitu6 de formules: 
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dun ester d'alkyle en Cr-Cfl ou d'un derive am We primaire dun tat compose, ou d'un eel de base dudrt aci- 
de avec un cation priarmacotogiquement acceptable, formuias dans lesqueiles: 

2£ X re present e I'hydrogene et X> represente I'hydrooene, un groups hydroxy, fluoro, chtoro, bromo, 
alky te en Cr-C* ou aicoxy an Cr-C*; ou 

X et X 1 . lorsquHs sont pns separement sont identiques ou dtffsrsnts at representerrt un radical 
chloro, alkyle sn Cr-C* ou aicoxy an C1-C4 et lorsqulis sont pns ensemble, representerrt une 
chalne -OCH2(CH 2 )nO- en posrtions 4,5-, 5,6*. ou 6,7- de ta molecule, n repress ntant zero ou un; 

30 R1 represente I'hydrooene ou un groupe methyte; 

R2 represente I'hydrogene, un groupe alkyle en Or<U ou phenyteJkyte ayant Jusqifa trots atomas de 
carbon e dans la parte alkyle, ledrt groupe pnenytaikyle etant eventuellement substftue par jusqu'a deux 
substituants chloro sur le noyau phenyte; 

Fb est un radical naphtyimethyie, turluryle, thenyte, benzothienytmethyle, benzcxazorylrnathyie, ban- 

35 zothiazor/tmethyte ou phenytalkyle ayant jusqu'a trois atomes de carbone dans la parte alkyle, lecflt grou- 
pe phenylalkyte etant eventuellement substhue par jusqu'a deux substituants identiquas ou non sur le 
noyau phenyte, lesdrts substituants identiques etant das groupes fluoro, chloro, bromo, trtfiuoromelrry- 
le, alkyle en Ot-Oa ou aicoxy en G1-C4 et lesdrts substituants non Identiquas etant das radlcaux chloro, 
methyle, methoxy ou trtfluoromethyle,; et 

40 V represente r hydrogen*, un radical fluoro. chloro, alkyle en O-C4 ou aicoxy an C— C4, caracttrne 
en ce qu'iI consste a soumettre un ester d araJkyle de laade 2-oxo^ndo4ine-1 -alcanoique convenabie- 
ment substtue de fonnules: 
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dans tesquelles X, X 1 , Y et Ri sont tels que precedemment definis, R est un groupe de btocage aralkyte 
eTTU et R« lont chacun comme precede mment definis pour R« et Re except* que R4 est tdurjours diffe- 
rent de rhydrogene, ou R4 el Re, lorsqu'lis sont pns ensemble, torment des groupes drvatents -Re ou R 6 
est un groupe naphtyiidene, furturylidene, thenyUdene, benzotbienylmethylidene, benzoxazorytmethyll- 
5 dene, benzothiazolylmethylbene, ou phenytaJkytkjene ayant jusqu'e trots atomes de carbone dans La par- 
tie aJkyfidene, ledit groupe phenylalkytidene start eventueltement substitue par jusqu'a deux substituants 
identiques ou non sur te noyau phenyte, tesdtts substftuants identiques etant des radicaux ttuoro, chloro 
bromo, trifiuoromethyte, akyte en Cr-C* ou alcoxy en Cr-C4 et lesdrts substnuants non identiques etant 
des radicaux chloro, methyle, methoxy ou trtfluorornethyte, a faction de f'hydrogene en presence d un ca- 
10 taryseur de metal noble jusqu'a ce que la reaction de reductiorvhyoYogenoryse pour former I'acide 2-oxo- 
indoline-Vaicanoique 3-substitue voulu de formule struct ureite i ou II soft sensiblement totate et, te cas 
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ecneant, a trans tormer un compose repondant a ladrte tormule structurelle I ou II dans laquelie X 1 est un 
groupe methoxy en un compose correspondent dans lequel X> est un groupe hydroxy puis, te cas 
ecneant, a transformer I edit produrt final adds en un ester tfalkyte en Ct-C« ou en un derive amide ami- 
de pnmaire d'un tel compose ou en un eel de base dudit made avec un cation pharmacologiquement ac- 
ceptable. 

2. Precede selon la revendlcation 1, caractense en ce que te groupe de btocape aralkyte de R dans la 
matter© de d6pan de formule structurelte III ou IV est un radical benzyte. 

3. Procede selon la revendication 1, caractense en ce que le catalyseur de metal noble employe dans 
20 la reaction est du palladium sur carbone. 

4. Procede selon la revendication 1 , caractertse en ce que la reaction est mise en ceuvre dans un sol- 
vant organique Inert© vts-a-vis du milieu react on nel en presence tfune quantite mrneure d'ackle 

5. Procede selon la revendication 4, caractertse en ce que la reaction est mise en ceuvre a une ores 

25 fJ^H 0 ^ 86 ^ la if mn 2j!! ant 60 103 ' 4 * 3447 kPa a 006 ^P^ture compnse dans la gamrne al- 
25 lant d environ 0*C a environ 50*C. 

6. Procede selon la revendication 1, dans lequel le compose prepare est I'acide 3-(3,4-dlchloroben- 
zy1)-2-oxo-mdoline-i •acetique. 

♦kTJ*™^ Mton ^ ^nOjcation 1. dans lequel le compose prepare est I'acide 3-(3,4^ichlcjro^-me- 
tnylDeri2y1)-2-oxo-indoline-l -acetique. 
30 8. Procede selon la revendication 1, dans lequel te compose prepare est racJde 5-chlon>3-(3 4-dt- 
chlorobenzyl)-2-oxo-indoline-1 -acetique. 

^LTkT^ ^ la rBver>d)cation 1, dans tequel te compose prepare est I'acide 6-methoxy-3-(3,4^di- 
cnioroberi2yl>-2-oxo-lndollne-l -acetique. 

« . . 10 - PrDce ?l se,on 13 indication 1, oans lequel te compose prepare est I'acide 6-hydroxy-3-(3,4-di- 
35 chlorobenryl)-2-oxoHndoline-i -acetique. 
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